A new fluorescence-based method for inbred haploid differentiation in maize kernels was developed by utilizing the R1-nj color marker in combination with fluorescence microspectroscopy and imaging. Seven inbred lines with varying R1-nj expression were used in this study. The fluorescence response of the diploid kernels at the embryonic dye spot was shown to simultaneously exhibit lower intensity and occur at a higher wavelength than the fluorescence of the dye-lacking haploid embryos. Intensity and area thresholds were applied to fluorescence images to sort the haploids from mixed sample populations, and sorting efficiencies of greater than 80% were achieved in all seven inbred lines (with values greater than 90% for five lines).
Keywords maize-haploid-diploid-fluorescence-sorting Supporting Information Table S1 . Maximum fluorescence intensities of 10 diploid and haploid '78371A' kernels analyzed at the embryo, showing much lower fluorescence in the diploid seeds. The excitation wavelength was 532 nm operating at 50 mW. All acquisitions were 50 ms. Table S2 . DNA marker analysis of available inbred lines studied, compared to the original visual The images were collected using a Nikon microscope fitted with a 10× (0.30 NA) objective using 540 ± 15 nm excitation and 620 ± 25 nm emission filters. The images have been autoscaled for maximum black/white contrast. The overall intensity profile of the diploid kernel is much lower than the haploid kernel. Full-image fluorescence intensity averages were calculated using ImageJ to quantify the difference in diploid and haploid response, and the diploids showed an 85% reduction in overall fluorescence intensity. 
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